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RECHARGING OF GROUND 

James D. Parsons, 1, F. ASCE 


re water at the site described, while of : assistance in providing, 
= buoyancy, partial support | for the structures: installed, 


“ existing adjacent structures and the | ground water conditions all have an 
important bearing on the requirements of the diffusion system described _ 
which was developed to maintain normal water levels in the 


INTRODUC 
In the installation o of foundations for structures, it is that é 


result dewatering is required to > permit the | work to be Carried out in the dry. Bs. 
In lowering the ground water for this | purpose, however, it is essential to ont 
= consider the effect of such operations on adjacent structures, and on ocea- 
7 sions the added requirement o of maintaining ground water at normal in 
immediately adjacent areas to protect existing adjacent. structures, 
presents itself. The complications which may arise in accomplishing the _ 
latter requirement can be serious, are often costly, and the appropriate solu- 
_ tion depends to a large degree on the soil conditions prevailing. ‘The installa- ‘ 
tion described presents a novel approach seenali was ee to overcome a 
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General | Conditions 


The site involved was selected by the New York | City Housing Authority for 
the construction of five fourteen-story middle income apartments to be known 
as “Coney Island Houses.” The project is three blocks in area located im- tad 


vailing, had to be supported on heavy buoyed reinforced ‘concrete boxes oi 
founded at about Elev. -10, roughly, 10 ft. below mean sea level. To permit | 
them to be installed in the dry, therefore, required lowering the ground wate 
to below Elev. -12 and to accomplish this the contractor elected to install 
= six feet on centers, around the periphery of the three block area. 
_ Two intermediate lines were also installed across the project between the 


north and south main lines to permit flexibility in pumping the construction 


area. (See Figure 1) 


story former Half Moon Motel ent the : six x-story Neptune ‘Apartment House, 

ra the foundation conditions under each of which dictated the necessity for = _ 
_ Maintenance of normal ground water conditions in their area. Each of these 

: buildings is only approximately 110 ft. from the nearest project Bldg. No. 5. . . 
In addition, in a number of the smaller surrounding buildings on the other we 
‘sides of the project across Surf Avenue and 32nd St. evidence of earlier set- 


tlement distress was noted and the influence of ground water on 


‘Soil a and on Conditions 


Numerous ot the dry sample, undisturbed | and continuous 
types, have been made throughout the area of the site and in adjacent areas, 
and the principal soil formations encountered are included in the longitudinal | 
eeagice sections shown in . Figure 3. Except for the upper sand layer, the a 
individual formations are uniform in thickness and character within the area. 
“The upper sand layer prevailing between approx. . Elevs. +6 and -55, however, 
was found to contain occasional thin discontinuous layers or lenses of organic | 
_ silt (mud) up to 2 ft. in thickness and, consequently, in the five NYCHA build-— 
_ ings numerous continuous sample borings were required to establish the == 
teats of this upper sand layer for the support of the buildings at the loca- - | 
__ tions selected. _ The settlements in a number of the adjacent existing struc- — se Nd 


layers and the lowering of the ground water would unquestionably induce 

further settlements in these buildings. To avoid possible claims for damage ~ 
which might result, it was considered essential to ) avoid | lowering the ground 
= Of principal concern in connection with the foundation requirements for the Y 
five Housing Authority buildings constructed was the presence of the two or- . 
ganic silt beds shown in Figure 2 between Elevs. - -55 to -80 and -123 and -135. 
Exhaustive laboratory analyses of undisturbed samples recovered from these ‘ 
beds demonstrated that they have been preconsolidated in the past by the | 


weight of an overriding sand dune to approximately 1/4 tons in excess of the , 


| “am . from the ocean. The buildings, oriented as shown in Figure 1 are among the ; 7 “a 
arcest and heavie in the area and because o e foundation conditions pre- fo 
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_ values were obtained are included in Figure 4. _Fourteen- -story buildings, if 
‘supported on piles or on footings founded at or above normal ground water 
level would stress these beds well in excess of the maximum stresses to | 
_ Which they have been exposed in the past and, because of the excessively high 
settlements to be expected they could not be so ‘supported. influence of 
foundation level on the ultimate settlements anticipated is shown in Figure 3C. 
The buildings, therefore, either had to be reduced in height and weight or — 
: ae on buoyed reinforced boxes founded at Elev. -10 or lower to provide 7 
: through buoyancy the necessary reduction in weight on the underlying silt beds. _ 
_ The latter method was selected since the number of additional apartment units : 
afforded by the higher structures were needed. The resulting wellpoint system — 
: = provided by the contractor to permit these foundations to be installedin 


a 4 _ The estimated existing stresses in the organic silt bed under the former 
Half Moon Hotel which is supported on spread footings in the upper sand layer > 
3 were computed and found to be close to the maximum preconsolidation stres- 
ges in the above ‘mentioned bed. Thus, . it became evident that a drawdown of 
D the ground water under this building with the Satelite increase in weight | 7 


- 


__— water levels in adjacent areas and to permit evaluating the problem in 7 
this connection, a large number of ground water observation wells within and 
outside of the limits of the site were installed and a test program, pumping — 
from the west cross header of the system only, (see Fig. 1) was carried out: 
Continuous pumping from this line for a period o of about two | weeks, redo 

ing a drawdown of from - 9 to - -11 at the header, | provided the drawdown infor- 
mation disclosed in Figure 5. The drawdown in this period along an axis 
_ roughly parallel with the beach extended: back some | 1000 ft. t. from the s single — 
line of wellpoints operated, demonstrating that if pumping were carried out 
yi . from the full wellpoint system which had been installed a very large area a 

| a would be affected. . Towards the ocean, the radius of influence, of course “a 

- would be less but in the direction of Surf Avenue a greater influence ‘could be — 
ential. a A drawdown to -8 or -9 under the Half Moon and Neptune Apart- 


re _ A number of methods for maintaining the ground water at normal sii 
outside of the limits of the site during the drawdown period, including the 
_ driving of steel sheeting through the upper sand bed into the underlying silt B’ ns a 
_ layer and the pumping of water back into the ground by means of a diffusion oa 


cacy located around the periphery of the site, were considered. Cost esti- 
mates indicated that the latter method would provide a over the 


stresses in the upper silt bed are shown in Figure 3 and the consolidation 
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In view of the limited evidence available regarding the applicability ty of ait dit ji 


‘This test section, however, was in the most critical area since it was located 
immediately adjacent to the Half Moon and Neptune Apartment. (See Figure 1) 
“ Pumping during this test was from a 100 ft section of the wellpoint system 
_ located immediately across 29th Street. The discharge was pumped back into 
ts the ground across the street through the diffusion test section. The diffusion a 3 
: system as first installed was much like an ordinary wellpoint system with oe * 
header pipe, swing joints, riser pipes and wellpoint assembly. Even the dif - 
fusion points were fabricated similar to standard dewatering wellpoints ex-_ 
cept that the points themselves were capped at the bottom and the ball check © 
valve and noles omitted. Also instead of screens is approximately a 


— 
oe 
= 
— 
first install, as a test section, only a 200 ft. portion of the anticipated ulti- 
7 


STREET 


| 


round water ser va ion we. 
— Dewatering header 
a: 
3 ft. in length as ordinarily provided in wellpoint installations the diffusion ~ - 
points were made up with 8°3"" screens to provide adequate discharge area. 
The diffusion wellpoints it in the test section were jetted into position « on 4 ft. 
centers, with the screens located between Elev. -1 to -9. While the 4 ft. 
q spacing was first felt to be closer than necessary it was believed that it would 
_ ‘more readily permit experimentation in this connection tt than a wider spacing. 7 
_ Before operating the test section detail surveys of all of the existing build- 
- ings in the area were carried out and settlement points on them were estab- | 
lished for periodic observations during the pumping period. Provisions wi were 


= 135 observation wells (See Fig. 1) which were established in the area for ; 
a4 im The test section was s operated for a period of about two weeks and by c care- 

ful control of the wellpoint pumping and in the 
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(A) DISTRI BUTION OF STRESSES IN ORGANIC SILT FORMATION WATER CONTENT & L/M! 


UNDER STORY BUILDING _QF ORGANIC SILT FORMATION. 

sy system the desired conditions shown in Figure 6. 
_ This flow net is drawn perpendicular bw the lines of dewatering and diffusion 


Points, through Wells Nos. 84, 85, 10, 12, 13 one 14 and closely approxi-— 


_ hormal ground water conditions were maintained for a major part of the test | 
period outside the limits of the site but, during the latter stages, the pressure 
in the diffusion line had to be substantially increased and in some instances _ 
even with the higher pressures it was found that the discharge was almost el 


te negligible. | This was found to be due to the accumulation, predominately, of 


a precipitate of ferrous hydroxide Fe (OH) 2 or active rust in the diffusion _ 
points which may in part, have resulted from insufficient prior clearing of ithe — 
b lines. This compound forms largely from the galvanic action between the 


—- metals in the system. It is voluminous, gelatinous, and colloidal in 


_ particle size so that it cannot be readily filtered. It was realized, therefore, 
as a result of the test sectio on, that in order to provide the diffusion protec- 


tion needed in the final installation for the several months’ ported required 
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In developing the “ine for the final diffusion system, analyses of the a 
ees water and of samples of the precipitate from the test section screens © 
were carried out. These analyses indicated the need for limited cathodic 
ig protection and filtering facilities. _ Because of the critical and complex a 
4 of the problem a corrosion consultant was engaged and his recommendations | 
_ were incorporated in the design, 
+The final diffusion system was operated principally from one battery of 
‘pumps located on W. 32nd St. although an auxiliary set of pumps was provided , ; 
w. 29th: St. for emergency purposes. diffusion system extended 
- around three sides of the site on the opposite sides of W. 29th St., Surf _ a 
Avenue, W. 32nd St. from the main dewatering system, as shown in Figure 1. 
‘The header line for the diffusion system w was 8" in diameter and the diffusion — 
wellpoints w were ‘spaced along its length on 4 ft. centers. A 10'6"" diameter 
Pe surge tank, 25 ft. in height was installed at approximately the center of ; 
the north property line to provide a constant controHable head on the diffusion 
system. (See Figure) 
Discharge water from the ‘wellpoint was through a 10° 1210" 
dia. feeder line to the surge tank and from the tank it was distributed at low 
pressure across Surf Avenue, 29th and 32nd Streets in a dia. lines to the 7 
_ diffusion headers. The excess from the dewatering system as well as a 
_ surge tank overflow was S wasted into the existing s storm sewer. Along the a 


Syster 


for the foundation installation, facilities to overcome this difficulty had to be 
a 
4 — 
» 


September, 1959 
pressure gauges to ‘further regulate the pressures. 
in the diffusion header at the ends of the lines was maintained at 3 lbs. per 
‘Sq. in. by 7 ft. high vented overflow loops (See Figure 8), and the pressure 
drop between the surge tank and the ends was 7 lbs. per sq. in. In the 1600 — 
feet of diffusion system installed there were approximately 400 diffusion — 
points. The main dewatering system, on the other hand, which was roughly a 
- 2400 ft. in length had an equal number of wellpoints. In the two cross gall 
there were about 70 additional points. q As in the test section, the diffusion 
Wells were jetted into position with their screens located between roughly _ 
— Elev. -1 and -9. The dewatering point oe * on the ott other hand, were be- 


diffusion riser | pipes v were galvanized and coated. cathodic protection 
volved the installation of one inch diameter zinc rods at intervals of from ~~ 
to! 6 ft ft. along the header pipes. . This was considered d necessary to retard ce 


ea 
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protection was provided in the surge tank. In order to saumateie the degree _ 
of zinc in the system during the operations reference electrodes were installed 
- at a number of locations along the lines and potentiometer readings were taken 
periodically for review by the corrosion consultant. A study of the potentio- 
meter» readings permitted monitoring the level of zinr zinc dissipation and this | 
was essential since too high a level of dissipation co could produce undesirable - 
hydroxides which might clog the diffusion filters. = 
Ih addition to the above described measures, the galvanized diffusion riser 
- pipes were separated from the brass screens by insulators to eliminate the 
development of an electric couple between the two metals involved and in- 
z dividual 100 mesh screens were installed in each of the ‘swing joints between 
: the headers and risers to filter out insoluble matter passing through the sys-_ 
tem. . (See Figure 9) Large 50 mesh screens were also provided on both the 
: inflow and outflow sides of the “surge ta tanks as shown in Figures 10 and lla. 7 


Frequent cleaning of all screens was required in spite ot es cathodic protec - 


_ As it was the function of the diffusion and dewatering systems to maintain 
normal ground water levels in the areas immediately surrounding the site 
while lowering the levels within the construction area, in the initial stages of 
its operation the balancing of one system against the other was of principal = ~ 
concern. Of particular significance in this connection was the fact that the 7 = 


quantity of water diffused into the ground is principally a function of the pres- ¥ 


sure in the water at the diffusion wells. Such pressures, in all cases, had to im * 
be limited to those associated with the development of a quick condition in the aa 7 
- soil surrounding the points. Flooding or a quick condition, however, could be P 
readily detected when it occurred and of the valve at the 
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The system was balanced in the initial stage so that the surge tank was a 
valves a adjusted so that | pressures in the diffusion header lines averaged less 
than 3 lbs. per sq. inch. The New York City Housing Authority assigned ob- 
servation teams on an around-the-clock basis during the early stages to re- 
cord the drawdown and diffusion levels indicated in the 135 observation wells 


, ‘ established within and outside the limits of the site (See Figure 1). eee 


ing the ia stages and with an average pressure of 3 lbs. per sq. in. cormel 
water levels were able to be maintained outside the site. The \ water pumped — - 
by the wellpoint dewatering system was initially 6000 g.p.m. reducing ulti- 
Bete to about 4500 g.p.m. in the final stages of which roughly 3000 00 ¢: im m. 
were diffused into the ground and the rest wasted. Roce tae 
‘The full system | shown in Figure 1 was 3 operated between late June through be 
_ September and the foundations of the five buildings constructed were installed . 
during this period. While a maximum drawdown to Elev. -12.5 over the en- 
tire site was not required at : any one time. ‘This drawdown was m maintained 
over a major part of the area during the later stages when work on four of the nm 
foundations was being: carried out simultaneously and the drawdown curve for a 


_ this period is shown in ‘Figure 12. Te aacaas the normal levels maintained outside 
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the ey of the site. , An aerial view of the site Pane each of the several im 


building foundations in varying stages of construction during pumping is 

While the final diffusion system provided ine: protection under the 
existing adjacent structures it was not completely devoid of Operating difficul - 


tes to again collect at the filters. 
/ of chemical analyses of the material indicated the possibility of a multiplication 
of bacteria in the system antibacteriological treatment was not adopted be- — 
cause of the limited period of operation remaining and instead regular back- 
¥ flushing of the diffusion wells was S carried out. Frequent cleaning of the filters 
After the completion of the foundations and ‘subsequent to the 
7 of t the diffusion and dewatering systems, a detailed check of all of the build-_ 
zg ings surrounding the site was again made and this showed no evidence of 
LS settlement or movement and no damage to the buildings attributable to the 
lowering of the water table. During ; and subsequent to the construction of the 
iz Housing Authority buildings settlement ‘observations were c carried out on each - 
of the five buildings and the settlements have been noted to be within the pre- __ 
4 dicted limits computed. A typical set of observations for Building No. 3 are 
_ The diffusion system 1 described is believed to be the first of its type to be 
developed. While it definitely served its purpose and si shows great promise of of 
providing a valuable and. practical solution to problems of a similar nature, 
in any specific case, the soil and ground water conditions must first hal ade- 
before its applicability cau can 
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VENTILATED BUILDING FOUNDATIONS IN GREENLAND# 


-. 
q pa paper the 1 ventilated foundation. systems used in permafrost 
"areas in Greenland. It includes discussion of those factors of heat transfer, — 
moisture content, ground water conditions, and structural details which af- 


amt the designs as well as the eis orientation, and maintenance prob- 


ems involved. = 


‘ae areas of borderline > or ¢ discontinuous permafrost, extreme caution in the 7 
use of this type structure must be exercised to prevent retrogression of the — 
_ permafrost level into unsatisfactory materials. In these areas it is neces-_ 
_ Sary to determine whether \ ventilated foundations are practicable or whether — 


At times it may be feasible to excavate some unsatisfactory material and 


hich the cost of pllenienar tiny and backfilling is ; compared with the a additional — 
ost of a ventilated system. This occurs when rock is relatively near the _ 
urface and it must be determined whether to excavate all the Way | to > rock, ’ 


us eliminating the need for > ventilation o1 or to excavate part way and a 


Note: Discussion open until February 1, 1960. To wate the we date one siniatins 

written request must be filed with the Executive Secretary, ASCE. Paper 2142 is 


_ part of the copyrighted Journal of the Construction Division, Proceedings of the ce 
Society of (Civil Engineers, Vol. 85, No. CO 2, September, 1959. 
git wait 


a. Presented at | the June, 1957, ASCE ( Convention in Buffalo, N. Y. 
Engr. -in- Metcalf & Eddy | and Alfred & Associates, 


th 
ve 


— 
| 
= 
| | 
Ventilated foundations are used in permafrost areas where materials, if 
thawed, lose their ability adequately to support the proposed structures. It 
| ay is obvious if such a system is used, it must provide for the removal of heat = = 
from the soil in such a manner that no underlying soils which would lose 
I depicts one typical ventilated foundation i 
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- air to be circulated beneath the heated floor with the object of removing 
: heat transmitted through the floor thus p preventing it from entering the 
pre gee also during cold weather to remove heat from the ground thus 
maintaining satisfactory ground temperatures to preserve the permafrost. — 
_ Since all of our - ventilated foundations ; are - constructed on gravel pads, it 3 
might be well to consider at this point construction and purpose of this pad. 4 
_ The gravel pad is as its r name connotes « constructed of  non- -cohesive material 
_ which is non-frost- susceptible. The area of the pad is usually such that it 
will extend from 10 to 15 feet outside of the exterior foot line on all sides of | 
the structure. it is constructed with extreme care | to insure that the desired 
= weuls jeopardize the structural integrity or the usefulness of the struc- . 
___ The thickness or depth of the gravel pad is designed to prevent thawing of 
any underlying material which, if thawed, would cause unacceptable foundation — 
“settlements. This does not | mean that the pad is always thick enough to Lol 


_ considerable depth which have satisfactory load bearing qualities, ‘but these ie 
may be underlain by unsatisfactory materials. (Fig. I) 
_ It is obvious then that the thickness of the pad is dependent upon the tem- 


perature to be maintained in the heated structure, the air-moving charac- 


teristics of the ventilated floor system, the freezing and t thawing indexes, the 
heat absorption and transmission properties of the floor materials and the | 


_ gravel pad materials, including their water contents. peel 
ad An ideal gravel pad would be one completely saturated with water since 


_ the high specific heat of water would inhibit thaw penetration, hence requiring | 
less thickness of pad to protect underlying materials. If such were possible, 
provisions would, of c course, have to be made to prevent this water from 


tiveness of or entirely eliminate air movement. While a saturated pad — 
_ described above is highly desirable, it is not usually easily obtained using 
_ normal arctic construction methods. _ To insure continuous saturation it would 
be necessary to dike around the pad with some impervious material or to use _ 
"some waterproof membrane to contain the water. The cost of such a more 


practical to use added depths of fill and consider only that moisture rear 
that can be reasonably ¢ estimated to be held in the granular material by 
capillary action. It is evident from this discussion that fine granular - 
* terial having high water peteatian characteristics is desirable for pad con- a 
struction provided, of course, it is non-frost-susceptible. 
We have seen that in certain respects moisture is advantageous in the de- 
sign of pads for ventilated foundations. There are two ways in which the © 


presence: of water may be disadvantageous. ~The first of these concerns | the 


the materials in glacial deposits usually are far from uniform there may be z 
a large variation in the depths of thaw below the surface in a given watershed. fp 
This is usually quite true in many relatively flat areas that are naturally be 
picked for development and here even small variations may be important. be 
+The variation in depth of thaw results in a water surface on top ofthe 


frozen material that be be quite | from the surface contours. This 


4 

| | 

ag 

— 

Pa, 

— 

— 

> 


Satis FACTORY 


| or ROCK CK 


. 
Ld 


—THAW 
CASE: 


“THAW WITHIN PAD 


— | 
a 
_ 
ff 
MATE 
— 


dissimilarity is usually by the raising in some yme places and the 
lowering in others of the frost line by the construction of gravel pads and the 
excavation of unsuitable materials and replacement with soils of different a 
thermal characteristics. Such artificial changes in the surface topography 
result in the creation of subsurface frozen dikes and troughs that may have a 
substantial effect upon the distribution and run-off of the subsurface water. 
The heat inherent in this water may have serious effects on subsurface 1 ma- 
terials if its flow is concentrated. Where such conditions might exist, provi- 
sions | must be made to insure that flowing water is diverted from any area 
} where thawing of the ground through which it flows would be detrimental to re 
any foundation. The problems that this water, or water from any source, _ 
creates if seeetived into | the ventilating system ducts will be discussed below 


_ The second way that water can cause a problem is in the case of sub- 7 
_ permafrost or intra-permafrost aquifers. In areas of shallow discontinuous | 
permafrost or permafrost in badly fissured rock it is possible that the thaw 
below a ventilated foundation may intercept an aquifer that is under pressure 
due to the back freeze of its course ¢ downstream from the site of thaw. Such © 
a condition might exist since it is possible that the back freeze downstream > 
__ where the aquifer might be nearer the surface and thus exposed (i.e., not she 
| wader a heated building) would occur before back freeze under the structure 
_ where the maximum thaw could be deeper due to the heat of the building. i 
in this situation the aquifer upstream is also below the freeze line , water 
could flow upward and into the ventilating system and by freezing there cause = 
ee These water courses are very hard to locate and, unless extensive — o 
_ subsurface data is available, it is difficult to predict their behavior. To the > 
: best of my knowledge this condition has not been encountered under ads ven- 
tilated foundations in Greenland. It has however occurred in two non- | 
ventilated slab-on-grade 
my: Summing up this discussion of the pad « construction, we may say that its 
_ purpose is to support the structure above unsatisfactory materials that we 
_ must keep frozen, and that by its ability to absorb heat in the summer and 
release heat in the winter it is a very important part of a founda- 


a Extensive studies by the Corps of ‘Engineers, U.! 


of data 


= 


proper thickness of building | pad knowing. the other factors involved. 
"procedures are set forth in Chapter 6, Part XV, of the Corps of Engineers a. * 
for the of Depths of Freeze and Thaw | in n Soils.’ 
Fier Il and IV show a typical building foundation and indicate the factors : 
“that must be considered in determining the depth of pad. They also show the 
effect of raising the building temperature. 
Excessive depth of thaw at least may result in undesirable ae 
and at most failures that may jeopardize the utility of the structure or cause ; 
. ip _ Three types of ventilated floor systems have been used in Greenland. Th e > 
: first (Fig. V) and simplest has been utilized in small buildings not generally a 
requiring ‘motor, vehicle or aircraft access. This system consists of a tim- 
ber work placed o1 ona graves pad of sufficient the 
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placed « ona crib ‘approximately 3 feet the surface of the gravel. This: 
system provides ample space for air to circulate. One disadvantage is that it 
_ also permits warm air to circulate in the warm seasons. hi) 
- However, due to the fact that this system n provides very efficient ventilation 
it is effective and, of course, relatively inexpensive. It is extremely satis-_ 
- factory for light buildings in areas with a high freezing index and a low thaw- 
ing index as long : as snow is not : permitted to accumulate in the crib space — 
> during the freezing season. Since the areas in which construction has taken 
place have relatively light snowfall and practically unidirectional winds dur- _ 
= the freezing period, snow accumulation has not been a problem. By proper 
_ Spacing and orientation of buildings, snow deposits can be controlled to ac- aa 
a cumulate only in areas where they will 1 not substantially impair ventilated 
Structures placed on this type foundation generally have been prefabricated 
"panel type single story ‘structures with eif either load bearing walls or wood or 
: light steel frames. These structures are designed to be capable | of experienc- 
ing some differential settlement without incurring any structural damage or 


are unidirectional, the length of this structure is not limited by foundation 

ventilation considerations. - By placing the long axis of the building parallel to 

the direction of wind, si snow accumulation is limited to a deposit at the lee end 
of th the building. Structures over two hundred feet long have been built. One ; 
two- -story concrete Officers’ Quarters has been built with the first floor ele- 

vated and supported on concrete columns. In general, buildings larger than 


those mentioned above, particularly those with loads heavier than are ex- _ 
perienced i in housing facilities, are more suitably supported on 
i of the second or third types, which now will be described. _. 


slab by the use of metal floor 5 pan forms. 

’ on centers and are 12 inches high and 20 inches wide at the base. The entire 
Slab on th the gravel pads consists 0 of 4 inches of concrete upon which the pans — 
are placed and concrete poured to a depth of 4 inches above top of pans. £ 
Over this 4 inches of cellular glas insulation is placed and finally the floor 
slab of concrete, , usually 6 inches thick and reinforced with wire mesh, is” 
constructed. Individual footings for columns extend below this slab into the | 

_ gravel pad. In some cases the ventilation ducts are carried down below the 
normal level under thick slabs such as those used for generator foundations — - 

_ In the second type of slab on grade ventilated foundation system (Fig. VI) 

_ (which is the third type used in Greenland and the final one described herein) _ 


the ventilation is provided through corrugated metal pipes placed in the gravel 


_ pad. An insulated floor is constructed on top of the pad. These pipes are — _ 
; usually 12 inches in diameter and placed 24 inches on centers with invert 7 
6-48 inches below top of floor slab. The pipes are manifolded at both ends and 
: by a plenum and stacks are extended up the sides of the buildings as may be 

‘The * pan” type — system may be used with or without a plenum 
"and stack system. _ For relatively small isolated buildings located in areas ~ 
_ of little snow fall and where the building pad can be elevated a ~— feet — 


the level, no stacks or plenums be neces 
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(Fig. VIII) structures where several of varying g shapes and heights 
may be located in close proximity to each other, turbulence is possible re- 
"sulting i in irregular snow w drifting patterns In these cases where is any 


- utilizing the “stack effect. > This effect is obtained by making stacks. on : the 
windward side just tall enough to eliminate the entrance of snow and those on 
the lee side higher, ‘usually up to the eave height, and always above leeward — at 
accumulations. Another advantage (Fig. IX) is gained by orienting large a - 
buildings with air ducts parallel to the wind. Since these buildings are © a , 
- usually for use as warehouses, shops and hangers, it permits the entrances | 
to be placed on the sides parallel to the direction of the wind. Thus these __ 
a are swept clear of | snow, minimizing snow removal operations. wae 


floor ducts. Some of these metal stacks have 90 degree elbows on top similar 4 
to a ship’s topside vent cowls. Thus, if for some reason the building cannot ee i 
be oriented directly with the wind, the ventilator can be adjusted for maximum — 
air flow. Both underfloor systems have dampers which are closed during the | 
J warm weather to minimize thawing in the subgrade and opened in the cold | 


_ Very little maintenance of the ventilating structures has been coe 
t 


: be exercised in the disposal of liquid wastes that leakage or , spillage is not 
permitted to permeate the gravel pad, since the heat in such liquid may © 
cause detrimental thawing and the moisture may enter the ventilating ducts, 
manifolds, or plenums. Since the ducts are kept as cold as possible provision | ‘ : 
should be made so that no water, water vapor, or snow will getintothem. 

: ‘This includes seepage of subsurface water through the joints in the crvegeed 

iron pipe (which is the nestable type) since this pipe is not watertight. Annual | 

_ inspection at the end of the summer season, the removal of any obstructions © 

th the full flow of air, and the removal of subsurface water in the thawed 
area. beneath the building which might enter the ducts, are essential. During | 
4. 4 the past winter season a considerable amount of hoar frost has been observed 
to have collected in the ducts under buildings employing the corrugated metal 
4 pipe ducts. _In some cases this has completely blocked the flow of airin 
ag ‘several ducts under one building. Tt appears that the hoar frost is formed by 


& 


— 


1 


pent from subsurface ¥ water, is s absorbed into the ; air. AS the a air approaches 
the exhaust end of the duct it is cooled again, becomes super- -saturated; ; and — 
the water thus released is deposited on the cold metal surfaces. The reduc- 
tion in cross- -section area of the duct has resulted in reduced air flow which ; 

_has retarded the back freeze. It was necessary that steps be taken immedi - 


‘ately to reopen the affected ducts. q 


Future designs should provide for water that may become 
trapped in the gravel surrounding the corrugated metal pipes, or it is possi- = - 
ble that watertight pipes | should be . employed, or that the pipe system be —— 
eliminated in favor of the pan type system provided the anenneney structural 
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use is ‘recommended; however it is still mandatory that provisions be made 


to exclude any water or from the pan type ducts, plenums, 


stacks. 


- considered that the pan type ventilated floor is practical and economical. a 
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INTRODUCTION. 
The forms the boundary te mates of Oregon 
"Washington for two hundred and fifty miles above its junction with the Pacific 
- Ocean at Astoria, Oregon. _ The Columbia is one of the great rivers of this 


continent. It has a normal flow of 125,000 second feet, a low water flow of 


35, ,000 second feet and the 1894 flood, ” greatest in its history, had a a dis- -_ 
charge of 1,240,000 second feet. 


At the present time, there are six settee crossings of the Columbia in the | 
lower two hundred and fifty miles of the river. 


The river crossing wh which will © 
be described in this paper is between Portland, Oregon, and Vancouver, a _ 7 
_ Washington, on the Pacific Highway, U. S. Route No. 99 or Highway No. 5 in —_ 
aa new Interstate Highway numbering system. 


Description of Existing East Bridge 
_ A brief description of the existing East Bridge is now in order to lay the 
background for the design and construction of the new West Bridge, which was Ss 
opened to traffic on June 30, 1958. 
7 a The | existing East Bridge was constructed in 1914-15 as part of a toll 
Bechet sponsored by Clark County, Washington, and Multnomah County, By 
Oregon. . The toll project consisted of t the 3, 531" bridge > across t the a 
River, a 1 500" embankment section across Hayden Island, all- -span 1,138' 
r plate girder bridge across Oregon Slough or North Portland Harbor, approxi- 
Bes two miles of embankment and a bridge across Columbia Slough. — Ass 


a 
Structures had a 38-foot roadway between curbs with a 4. 5' sidewalk on the 
: "upstream side. This roadway carried two lines of interurban rail traffic an 
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lanes of highway traffic. . Interurban rail traffic was discontinued in 1935 


nd since that time the structures have been striped for four | 9.5" vehicular _ -_ 


traffic lanes. Average daily traffic is now in excess of 32, 000 vehicles of 


ru 
Since the original construction, the Oregon Slough Bridge has been revised ‘ 


the addition of concrete Spans overcrossing the Denver -Swift ‘Road and an 
_ Span arrangements of the main river iii are, beginning at the north 
- end; 1-50" steel girder span; 1-272" truss span and tower; a 272" vertical lift — 
truss span; 1-272" truss span and tower, and 10-262" truss. ‘spans; all truss 
Spans being through trusses as shown in Fig-1. 
Oregon Slough Bridge was constructed as 10-101' and 114" plate 
girder spans. The 114'-plate girder span being designed for conversion into 
a a lift span, if required by navigational development. _ The Same span ar- 
rangements are used for the bridge widening. 
;. ss Truss and girder span piers are the dumbbell type with the shafts connect- 
0 iS ed by a heavy web wall. Pier loads are carried on untreated timber piling | 


a 7 with a penetration of 50" to 80" below pier bases. At this point, the river 7? 


is mostly sand, with some lenses of gravel, for depths in excess of 120". ‘Pier 
~ bases were constructed of tremie concrete inside of solid timber cribs. . De- 


' ’ tails will be , given later r under the East Bridge e reconstruction, on the existing 
West Bridge — 


- The volume of traffic being carried on the four-9.5' lanes of the East | 
oa ap and the anticipated increase in traffic volume on the Interstate (Pacific) 1 
required that additional facilities be provided. 
= 1953 legislatures es of Oregon | and Washington p: passed legislation direct- 
ing the Highway Departments of the two States and the Washington Toll Bridge | 
‘Authority as } the financial agent 1 to prepare plans and specifications, sell bonds, 
construct the West Bridge, remodel the existing East Bridge, and build other . 
_ The total linear length of the toll project is * .34 miles and is to be done 
Contract N Bridge onstruction $ 6, 681, 940, 
Contract No. 2 4 Grading and Paving 503 


and 

“Contract 5 Lighting and Land 


302,438 


Additional costs” for engineering, right of way, legal and financing and 
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project entirely within the ne State of Oregon bring the on cost of the toll 


roject to an estimated $14,500 
s of mid- d-April, 1959, Contracts No. 1 and 2h have been completed. | ‘Traffic 
outed over the new West Bridge on the scheduled date of June 30, 1958. 7 
- Contract No. 3 was awarded on May 28, 1958 and to date, all substructure pier 
a work has been completed, work is well started on raising the truss spans, at 
a installation of new counterweight cables and anti-friction bearings and the mw fl 
- moving c of truss Span 13 and its replacement with concrete viaduct. Invitations n 
to bidders on Contract No. 4: are out with the bid o opening ; set for April a 


‘Contract No. 5 will be awarded in May or June. . The completion date for all 
work or on this project is December 31, 1! 1959. 


“of 20 cents per passenger car, 40 cents for trucks, and 60 cents for a truck of 
and trailer with a 25% reduction for commuter tickets have been established. 


a The e above toll schedule was established on the basis of a a of ae 


- On completion of the project, the East Bridge will carry three iii “a 7 


me northbound traffic and the West Bridge three lanes of southbound traffic. The 
West Bridge will have a 40' roadway between curbs to conform | to Interstate 


i ‘ Standards with 1. 5' set backs to guardrails and 2.0' to trusses. Zz 
_ Because of the two lift span openings it was desirable to keep the two Benaild j 
i 


structures as close together as possible. A study of the existing and proposed 7 


— indicated that 83' center | to center « of roadways was the least dimension | 4 
possible to permit new pier construction, = | 


oa Original plans were to duplicate span arrangements and grade « of the West — 
-_ Bridge with the existing East Bridge. However, navigation interests objected 2 


to the twin lift spans in the main river channel adjacent to the dock facilities 
on the north bank of the river. The decision was finally reached to provide a an ; 
additional low clearance navigation channel opposite Spans 5 and 6 of the East | 
Bridge that would have a horizontal clearance of 510' and a vertical clearance © 
im at the center of 59'. This requirement is indicated in Fig. 1. eae ce 
ee As noted, it requires replacing two- 262" ‘Spans with one 530' truss and the m 
raising of the grade line south of the lift span. Extensive remodeling of the — 
existing East Bridge is also required to bring it to the contour of the new 
West Bridge. Although forced by navigation interests, the revision has an | ad 
2 vantage to highway users as, on the basis of existing river traffic, —_— 


mately 85% of the lift span openings will be eliminated. ‘oF 


al Application was made to the Corps of Engineers for reimbursement | to the 
States, through the provisions of the Truman-Hobbs Act, for a portion of the © 


revision costs to the East Bridge to provide the 520-foot low clearance navi- ] 
gation opening in Spans 5-6. An agreement between the States and the ne 


of Engineers allocated the costs of the grade change, which required — 
: _ strengthening of five piers, and the removal and fepacement of Spans 5- - 
- ete., equally to navigation and highway interests. This agreement has — 
ratified by the Congress and a token reimbursement made to the States of ~ “3 
— $40,000 of a total cost of $1,143,303 chargeable to navigation. 
The Oregon Slough Bridge was to be widened with an additional 38' roadway 
a for southbound traffic and separated from the existing roadway by a raised 4" _ 
median and with a 5' sidewalk. The 38' roadway was revised to 39' during 
construction and four spans were ‘widened for a 12' deceleration lane to the | i 
Swift With this in roadway, Interstate Highway standards will 
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In the construction of the West Bridge and the widening of the he Oregon 
_ Slough Bridge, it was decided to prepare alternate pier details. = Alternate , 
design was for dumbbell type piers on timber foundation piling. These piers | 
to be constructed in conventional manner within sheet pile cofferdams. _ Alter-— 
hate B design was for a precast shell carried on timber foundation piling and 
_ filled with tremie concrete to Elevation +10, the top of the precast portion of 
‘a the > pier. The precast shell type pier is similar to that used by the California 
Division of Highways for the Richmond-San Rafael Bridge and was developed 
_by Ben C. Gerwick, Inc., contractors. - On the basis of the Successful c con- od 
: tractor’s bid, a ‘substantial saving was realized on the 21 water piers ; of the 
West Bridge and the widening of the Oregon Slough Bridge. 
4 The top of shaft of the precast piers was located at at Elevation +10 after a. a 
study of the daily river levels indicated that with this. elevation, the contractor 
) would have a working season of ten months, in n average seasons, between high f 
_ Bottom of pier elevations varied from -45 adjecest to the ship channel to ian 
a¢ -19 for the main river crossing which ‘meant that the total height of the Baa 
pier section varied from 55" to 29". 


— 
The precast shell pier for the main river crossing is shown in 


‘As ewe, the shell consists of three segmente: (1) A bottom ring 7'-9 
Mee and either a 37! or > 32! outside diameter, _ (2) a conical section with a 


a cylindrical shaft section of 13-4" or 11'- gr outside diameter to Elevation 
+10, the variable height depending on base and shaft diameter. Shell: thickness | 
was 8" with 1- 1/2" deep corrugations at 3" centers on the vertical faces of | 
the bottom ring and shaft sections to form keyways with the filler concrete. 

: "Openings were cast in the upper ‘section of the shaft to permit placing a pre- ; 
cast beam serving as a support for, and becoming a part of, the connecting 
wall. _ aid in positioning, structural steel sighting towers were bolted 

-- the bottom ring -and removed by divers after the ring had been placed in 
imal position. Above the top of the web wall beam and the top of precast shafts 
at Elevation +10, the piers were constructed by conventional methods of form- 5 


ing and placing of concrete. = 
The pier sections were cast ina yard on the south h bank and 
immediately west of ‘Spans 1 11 , 22, 13, and A gantry crane was erected to 
_ service the casting > yard as well as that portion of the structure southerly from — 
‘Pier 11 not accessible to the contractor’s floating equipment. 
_ The various pier sections were cast in steel forms and were steam cured. he 
Concrete 1 with 1- -1/2" maximum size aggregate and a 28-day breaking strength 
5 of 3300 p.s. i. was used except for the conical sections of the 37' base diame- _ 
ter piers. These sections were cast ofa . lightweight concrete weighing 115 eel 
lbs. per cubic foot to keep the weight within limits that could be handled by the 
‘At this point, mention should be made of the walkway that was constructed i 
; a on the downstream side of the East Bridge. In the precast shell type of pier — a F 
od construction, ‘field engineering | to assure accurate placement of piers, under - 
- _ water, is very important. | To provide the contractor and the field engineering 


crew access to each pier area, , without hindrance from traffic, a timber walk- td 
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section eacl side of ‘each pie pier - where the walkway ramped down to approximate > 


pier top level and is to be left in place as a permanent maintenance facility. te 
_ At each pier an instrument platform was constructed by cantilevering out fror m 


the massive concrete piers: to. eliminate as much vibration from traffic 


‘coat bottom ring. was encountered in gone 
within the required degree of accuracy. 
‘In the pier assembly, the first operation was to excavate the pier base are ea : 
a below pier base elevation. Timber foundation piling were dri driven to — 
_ where possible or were cut off under water to grade by divers. Bottom ring 
_ supports were constructed by driving three sets of two piles each on 120° _ 
radial lines, cutting off to exact grade and capping with a section of H-beam } 
with the H-beams centered at the base ring diameter. Specifications required ; 
the shaft to be constructed to an out of level tolerance not exceeding 1/2°. 
After foundation piling had been driven and the base ring accurately po- 
saa to line and grade, 2" of coarse gravel backfill was placed. A five- 
foot lift of tremie concrete was next placed and allowed to develop a 3000 p.s. ‘ 
strength. he This lift of tremie concrete served the dual purpose of permanently 
anchoring the base ring in position and of transferring, by shear, the weight _ 
of the precast cone 2 and shaft sections yet to be placed to the foundation piling. 
‘The remaining two precast pier sections and the precast webb wall beam 
—- _ were next placed and the piers filled with tremie concrete to Elevation +10. 4 
The reinforcing steel cages extending upward from the base ring and downward 
from the shaft section restricted the tremie pipe to a small area at the shaft - 
center line. To provide concrete with sufficient fluidity to completely fill the 
large diameter of the base ring, a a 7.5 sack c concrete with 3/4" size 
aggregate anda slump of 6" was used. 
ee The contract provided that all work above the top of decks be e completed — 
= and traffic routed over the new structures by June 30, 1958, with the further 
_ provision that Spans 1, 13, 14, 15, and 16 be completed by June 30, 1957 to. a 


_ permit approach roadwork to proceed under Contract No. 2. Avery rigid _ _ 
_ schedule was set up by the contractor to coordinate the 


e the pier c 
schedule of steel fabrication and erection. _ 


‘Piers 1 to 4, inclusive, were completed first; Piers 6 to 10, iiatne. next. 

with Piers 1, 12, , and 13 completed last and used as fill in work when work 

_ on the river piers was not possible. During this time, pier work was also pro- 

_ _ ceeding on the 10 water piers and the north abutment of the Oregon Slough © Poe) 


_ The steel subcontractor’s schedule was to begin « pectin of Span 2 any 


and tower, proceed to Span 4 truss and | tower, and then place the lift span. = 
3 Erection began in 1 April 1957 in Span 2. lh change in the erection schedule wa was : 


made necessary because it was found to be impractical to construct falsework — 
- ents in in Span 4 in the flood period due to ) water height and ane ‘swift cu 
 SBan 2 2, 9, 4, 8, 10, 7, 8, 12 and 


and oft the 5, 500 steel in the two was com- 


el Specifications provided that the. lift span could be erected in the raised po- 


sition or that any impairment of navigation clearances should be subject to the 
approval of thi the District ict Engineer of the ‘United 
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contractor was permitted to impair ‘the vertical clearance for a pore not to 7 
exceed 45 eo opty a vertical clearance 14" above the seated span was - 


2 ‘The lift span was floated into place and seated 15' above the closed position _ 
temporary steel columns. While in this position, counterweight cables 
uphaul and downhaul cables were installed, the concrete deck anda balancing 


_ portion of the counterweights poured and auxiliary operating machinery put in i } 


service. With the lift span operable by auxiliary equipment the lift span and © 
‘counterweights were completed in positions most favorable to con contractor’ Ss 
and ‘machinery and installations ‘completed. 


nnn and six towers for the 530' span. _ Jacks at each tower smreutinal exact 
adjustment to the true cambered position. Riveting followed closely behind 
‘Deck and sidewalk placing was completed in Spans 2 and 4 as soon as possi- 
ble after placing the lift span so that machinery and electrical equipment So) *e 
could be installed and adjusted while placing concrete on the remainder of the 
- During the period of truss steel erection, the girder spans of the 1e Oregon» 
Slough Bridge were being placed and deck and sidewalks poured. Te rom 
aa In spite of delays occasioned by plan changes on the Oregon Slough Bridge 
=. which delayed steel fabrication and erection, the contractor completed all 
1 — work on the West Bridge by the contract date of June 30, 1958. 


As stated ed previously, an additional low clearance navigation channel was | 
required by the permit issued i by the U. ‘S. Engineers. . The substitution of one ~ 
530' span for the two 262' Spans 5 and 6 of the existing east bridge and the 
_ raised grade line presented some difficult engineering problems. ~~ 
me . The additional loads imposed on the existing piers. due to the long span a. 
revised grade line required strengthening ¢ of Piers 4, 6, 7, 8, and 9. Pier 5 
_is to be removed to bottom of concrete. These piers were identical. ‘The pier 
“base was constructed of tremie concrete inside of ‘solid 12" x 12" timber cribs — 


= 


_ ing on the outside. _ The top of crib was at E'evation -3. .4 with conventional ae i 
-_ dumbbell piers and web walls to Elevation 39.5. 7 Ninety timber foundation pil- oe 
ing per pier extend to within 5' of the top of crib and with penetrations into 
the river bed sand of up to 80' below base of piers. The revised ane line % 
required raising 5.71' at Pier 4 to a maximum of 37.77" at Pier 7. 
a An analysis of the pile loads on the 90 piling of the existing piers s under the f 
larger vertical loads and the greater longitudinal forces due to increased pier 
height indicated that a prohibitive overstress would result. A design for the 
_ reinforcement of the pier base and shafts was developed which inc reased the 
base size from 13'-8" x 54'-8" to 32" x 73" and encased the dumbbell shafts 
4 
To simplify form work, shell encasement of the existing shafts: 
_was held constant at a thickness of 1', thus increasing the diameter of shafts me 
hd 2" between 1 Elevation +2 and +37 with the pier shaft extension above +37 — 
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x onstructed or on \ the same batter. _ As the elevations at bottom of new pier cap _ 
varies, the. shaft diameter varies; however, the difference in diameter is not 
- great and all piers will have the same appearance. Below Elevation +2, the _ 
7 concrete build-up is identical for each pier except for the number of soneneel . 

_ As noted from Fig. 3, the pier strengthening required a cofferdam encasing © 

= _ existing pier. Additional foundation piling were driven and a seal concrete 
ring poured around the — against the timber crib and extending under the Py 


At Pier 4, it was ‘necessary to work with truss and tower Span 4 in place. 
For the remaining ‘spans, specifications gave the contractor the option of do- | 
4 ing required pier work with the spans in place or floating out the existing aan : 


spans, completing pier work, and then replacing spans at the new elevation. | . | 


_ After dewatering the cofferdam, the remainder of the pier strengthening i. 
was completed in the dry. Above the top of the seal concrete ring the original | 
timber crib was removed s SO that the concrete pier reinforcement could be es 


concrete base. - Structural steel pedestals distribute the rod stress to the 
existing concrete base. After stressing the rods to approximately 60% of 
their yield value, the 4" hole and rod pedestals were pressure grouted and 
then encased in the footing ring concrete. As the rods were installed under a 
condition of no pile load, the rod reaction transferred from bearing of the rod 
pedestals on the existing concrete base to the new footing ring as the pile load 


was applied to the new footing ring from i asap pe applied pier loads. Be- 


; were to be connected with an extension of the pier web walls. _ The ain 
*. web wall at Piers 4, 6, 2 8, , and 9 were constructed after all pier work has © 
: been completed and piers loaded with full superimposed dead load. 
work on the East Bridge involved placing new counterweight 
cables, sheaves, and sheave bearings; replacing Spans 5 and 6 with a 530' 
. _ Span; raising truss spans to new grade line; removing and replacing deck and ity 
_ sidewalk on Spans 7 and 8 to new vertical curve alignment; replacing Truss : 
7 4 Span 14 witha 4- ~span concrete viaduct of varying roadway width. A very im- 
“portant feature of a twin bridge crossing is that traffic can be routed over one 
structure while repairs and alterations are being onthe other 
structure without hindrance from traffic. 


_ Tower Span 4 was originally constructed to a eps poe but on the revised | 
‘East Bridge this span is on a +2.39% grade 
‘The counterweight column and the truss have a fixed joint over Pier 3 with — 

Ss column being carried on a 16" diameter pin and truss gusset plates rigidly 


attached to the bottom of the column and also bearing on the pin. To get the 


_ required Span 4 grade line , it was necessary to break the fixed joint at the - ie ef 
truss Lo(L6) point and the counterweight column arnee at the Ul (U7) oe 


| 
od 
1 
| 
4 , 
4 “Houre against the existing Concrete base. ‘To provide the required horizonta 
ee tension, due to moment on the additional pier footing and shaft, 2-1/4" @ low 7 
33 
— 
7 the tie rods in three sections with sleeve couplers. Essentially the rodties _ ; 
ae are an application of prestressing of concrete. The balance of the pier = &€ 
ey Casement is mechanically anchored to the existing pier base with a system of - 
fil split dowels with wedges and with tne 1' thick shaft shell heavily hooped with 
. dee. a __the continuous hoops extending through drilled holes in the web wall. 
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te peseetereivin columns are designed to contain a 275 ton jack a 

® (U8) points’ and r rotate the truss, pany the 16" pin n through an angle of 


a As the lift span was out of operation during the placing of the new counter- 
weight cables and bearings, a plan was developed in which the lift span was 
raised to midheight to provide 113' of vertical navigation clearance and to be 
“used as the stabilizing unit for Pier 3 counterweight column and towers. _ 
General detailsare shownon Fig.4. 
a: There are two truss gusset plates framed inside of four thicknesses + 
column plates and bearing on the 16" pin. Because of local buckling of these ~ 
six thicknesses of plates, it was not possible to remove all of the Lo joint ; 
rivets until the plates could be made to act as a unit on each side of the — 
surfaces of rotation. 4 This was accomplished by ‘removing part of the rivets — 
ata time, tapping the rivet holes and inserting cap screws to hold the two and “G 
four plate assemblies together on each side of the surfaces of 
‘tating the truss was done by jacking at Pier 4. 
__ Complete details were developed for supporting the lift span and the site al 


backs to tl to the ‘Supporting | the counterweight, breaking» 


| — 

— 


; ~ In work of this kind euctain final conditions are desired and it was s felt that 


: oe time spent on a method by which those results could be obtained» 


would be beneficial to contractors bidding the job, even if the contractor elect-_ 
ed to use different methods. As stated previously the plans were made on the — ; 


; interference from ‘the ‘superstructure, and floating the spans in nat the - 
higher position. The contractor elected to raise the spans in place, with © 
- equipment similar to that developed for the vertical rotation of Span 4. A 
detail is shown in Fig. 5. 
i. The twin lift spans are designed for operating from an operator’s house, 
_ three stories high, constructed on the connecting web wall of Pier 2 between _ 
structures. The operator’s view of the traffic streams is partially obscured 
by the truss members and will require manual operation of electrically oper-_ 
ated traffic gates at Piers 1 and 4. _ Gatemans’ houses were constructed on the _ 
* connecting web walls between bridges at Piers 1 and 4. A system of interlocks. 
‘prevents opening the span before traffic is cleared and gates closed. Ma- 
chinery houses located at the center of the lif lift spans above the roadway |! hous } 
the span operating and auxiliary operating equipment. 
_ All work on the toll project is scheduled for completion by December 31, Le | 
1959 at which time the six traffic lanes provided will eliminate the congestion . | 
on this portion of the Interstate Highway system. Other Columbia River cross- 
_ ings are planned in connection with a long range plan for the Portland- sp _ 
_ Vancouver metropolitan | area when the he traffic on this facility again reaches" 
the saturation point. 


_ Design and construction has been by the Oregon State Highway Department — 
_ except that the mechanical and electrical design was by the Washington — 7 


_ The general contractor for contract No. 1 was the Guy F. Atkinson Company 
San Francisco with Judson, ‘Pacific- -Murphy of Emeryville, California, 


sub- contractors for steel fabrication and erection. 


, _ Warren Northwest, Inc. of Portland, Oregon, were holders of Contract ed 7 i 
No. 2 f for grading and paving. The General Construction Company of Portland 
are general contractors for Contract No. 3 with the American Bridge Company, 
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& PAUL F. KEIM, 1 F, ASCE.—The writer and Professor Day have discussed ] 

some of the elements included in this paper before. The principle point of 

“his 3 paper with which I thoroughly disagree is pointed out in the abstract of his 

paper, to wit: “. . . what one civil engineering educator believes should be in- 

cluded ina modernized graduate curriculum to particularly benefit con- 

struction industry, .. gt for one do not want an engineering curriculum to 

benefit the construction industry nor do I want a curriculum for anything but @ 

an education in its complete sense. . Degree programs at any level directed - 

toward any particular business, industry, or profession are not education and 

they are not the business of a university. Education is broadening and deepen- 

_ ing, training is restrictive. 


wean training phases of education in basic eee of science, math, 


be useful when upon an educational foundation. There is too 
- little time as it is either in undergraduate or graduate curriculae to deal with ir 


a 
{ 


~ meaningful. ‘The training in ‘specifics of practice are most logically the re- ia 
sponsibility of the industry wherein the details of plant selection, estimating, 
cost accounting and other necessary arts can be most economically ac 

_ complished in the manner suitable to the individual company policy. an ?- 
Construction men or practicing engineers who propose courses ending in 
degrees of Bachelors of Building Construction or bachelors of anything el 


wa I agree that every | facet of civil engineering | should be covered | in the cur- 
riculum but the curriculum should be directed at one goal, viz, a united con- 
- struction industry and civil engineering profession. We professors, we in- - 
_ dustrial practitioners and the practicing civil engineers should not even think — 


of the two as different entities but rather complementary | parts of the same > - 


think that any program which tends in any way to that civil engi- 


‘on a stable foundation. 


Proc. Paper 1955, February, 1959, byD David 
1. of Civ. Univ. of Calif., Calif. 


_ONCINEEDING EDICATION AND THE CONSTRUCTION INDUSTRY: 
| 
> 7 
| 
¥ 
| 
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ud 
| — 
bad because it would limit the horizons of men whose horizons need to 
broadened in order that they can build the greatest structure possible for them 
| 


‘principles of transportation laws, , rates and structure? Who is it operating in 


and speak | properly | to enhance his public : relations? This fractionating of 7 
civil engineering into options is strictly a disservice ‘to both the construction - b= 
industry and the engineering profession. 
a Itisa prevalent idea that society in general and industry in n particular — 
_ a should shift all the responsibility for the upcoming generation to the schools. — 
_ Then when the schools seem to produce graduates which are not what was | 
pected, the ; schools | are at fault. m maintain that the schools should educate » 
people so that they can and will continue to learn and to progress and should — 
not train them for a particular job as if it were t the end or an end. If industry © 


‘ or the 5 profession cannot accept the training phases of their « organization as 


however, that the business which cannot accept, asa cost of 
its work, the cost of perpetuating itself, has no reason for being. These people 

continue to insist that they want and should have some graduates from cena 

; = can begin to produce immediately upon graduation. Some of such pro- 


ducers may well be needed but for these immediate tasks why look to the 
. college or to someone outside their organization to produce these short range 
__ Personnel for them? I am not entirely sure that public schools should under- 
9 take this task. . Why some industries think of immediate producers when vena ; 
_ ‘they, even the smaller contractors, need is the broader gauge man who can > -— 
| quickly learn the tasks of f today yet with an eye on and interest in tomorrow is — 
motunderstandable, 
it appears wer disagreement with 1 Professor Day is not § 
- because he finally points out, and I wholly agree, that the person who does not © 
think of basic science as directly beneficial to him in construction “has taken 
a Narrow, uncooperative and unimaginative point of view and has resorted to 7 
the convenience of hand books, rules of thumb and letting the carpenter or . h 
a mechanic do it as best he can based on his experience. _ _ He has fallen into the > 
_ trap of short sighted expediency for the sake of money and economy of time”. 7 
_ This sort of activity is all that a specifically trained man can engage in, so 
_ therefore from whence is progress to stem? I suggest that | everyone read 
_ that paragraph of Mr. Day’s paper again and again and remember the words ~ 
He whenever the subject of education comes to their attention. If I might chide 
Mr. _ Day a bit I would suggest that he remember these words too when he is 


"considering a a for the Civil Engineering Department of the Uni- 


Gime 


SCE.— Day recognizes the diffi- 

4 culty of sitting more oe hg into the existing overcrowded curriculums in 
‘ Civil Engineering and the apathy of many members of instructional staffs re c 
_ garding the narrow and limited concept of Civil Engineering. . Almost all the — 


_ emphasis is and has been on the’ design. _ Many instructors fail to think in 
terms of a total project and seem to forget that each h project has four major — 

1. Prof. of Civ. Eng., Purdue University, Lafayette, Ind. 
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four are (1) ‘conception or (2) design, (3) construction, 


and (4) operation. These are the functions which constitute Civil Engineering 
and to say that Civil Engineering is just one of them is to indicate a complete 
_ misunderstanding of what modern Civil Engineering is. Planning is the step 
= the question “Will it pay” is answered and this is not to infer that the— 
answer must always be in dollars and cents units, as important as they are. a 
“Design is the place where qualities of materials are selected and dimensions 
placed: on the various elements. Construction makes a a reality of the visions = 
of design. And of course the whole purpose of the structure is to provide man 
with the fruits of its operation. 5 ~All of these phases are engineering work. ¥ As 
- the : structures. increase in size and complexity, specifications become tighter, 
schedules become shorter, and all are more and more technical in nature. | 
The modern structures are possible because construction equipment tand 
ae have been developed to accomplish seid ms in a minimum of | 
_ time and at the lowest possible 
_ Our educational program should not lose > sight of the distinctive charac- — 
teristics of Civil Engineering projects and never forget why they | are aa 
~-= manufactured items. A Civil Engineering project, and this does not ex- 
clude buildings, is generally one of a kind. The construction plant is moved to. 
the site where transient crews are recruited and molded into an effective pro- 
duction organization. In some cases the assembly line moves from day to day. | 
) The work is done in the open and subject to the whims of Nature. The work is 
3 completed on schedule. The plant is dismantled and the organization torn 
apart, both to be reassembled at some future time at some unknown point. _ 
This is construction! No other industry attempts such a program. __ ome 
= If a young person is looking for a life work of thrills, it will be foundin 
construction. One cannot visit the work at Glen Canyon, or other important — A 


‘and owners’ ; , building that great structure. . Those looking for glamour will 
find it here. Here, too, is an area which can compete in its own right with — 
nuclear er engineering, electronics, rockets, and the like. But back to our edu-— 
_ There is a continuing increase in the demand that faculties be better pre-- 
pared and this generally means an extended formal educational program | to 
include the doctorate. This need is justified by the increased complexity a 
Structures, processes, and’ materials and by a better understanding of them. 
_ The advanced study frequently is done on a part-time basis so the length of 3 a1 
_ time may be increased to six or eight years. The current programs usually — 5 
A entail twelve months per year. These young people are, therefore, devoid o co 
i iorquoaee experience when they complete | the advanced work. At this stage 1 
they may be advanced to the rank of assistant professor. iIfw we are to avoid 
having our staffs made up entirely of people whose life will have been sent 
am . in college halls, we must provide an opportunity for them to see what Civil 
‘ Engineering is. There is no better place for this view than in construction. = 
‘These people can earn their salt even if taken into an organization for 
- summer work only. . What they lack in experience will be more than made up a 
_ in their enthusiasm and willingness to work. Here is a place where our con- 
tractors can make a real contribution. A secondary advantage to the builder ; 
from such summer employment will be a better understanding of the builder: 


_ problems. _ This understanding will be exhibited in classroom problems ce 


- future designs may well have a same picture and a more eee attitude 
toward tolerances. date 
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_ Jt appears that there may be two educational approaches to construction. 
‘These may be considered as two stems, one is engineering and the other is 
‘management and who is to say that a combination of the two might not be the _ 
best. With the size and technical complexity of many modern projects one can 
not help but wonder ifan engineering g background is not highly desirable 


me second, third, and fourth years. ‘Nine credit hours of technical electives _ 
are available in the fourth year. . The core program contains one 2- -credit 
course | directed toward construction. Its title is “Construction Engineering © 7 


- directed toward construction. These fi five credits will replace | the two 3- credit © 


; courses of the. option program. Ih some cases a student may select a three 
credit project course where the work is in line with his interest. About — 
credit hours of the non-technical electives may be taken in the economics, 


q labor, and business. ‘Under special circumstances it may be ‘possible for a 


7 these areas. In addition to the above, the core program provides a strong a 
background in ‘mathematics, chemistry, physics, engineering sciences, 
_ transpo: station, and English a and public speaking. 
ak Studies are underway regarding | a master’ S program in construction 


‘engineering. 


ELLIS DANNER, 1 F. ASCE. ‘ial is indeed unfortunate that engineeri 
: cation in the construction f field has lagged behind that in the design area. “For: 
it can truly be said that the success or failure of an engineering project de- - 
pends to a large degree upon the quality of work and the economy achieved in 
- the construction operations. _ Technical knowledge o of construction procedures 
equally as important to the designer as to the construction superintendent. 
For who can design a structure properly if he e has not an adequate understand- 


7 of the costs and methods” in its building? 


_ Why has. there been delay in the development of construction engineering © 
: education? — The construction industry must shoulder its snare of the the 
- farsighted and teaci today what his students will need in 1 practice e ten or as 
_ years from now, he is nevertheless influenced by the demand for and the use 


the demand from their future employers for the things which they study. If. 
_ the construction industry emphasizes sufficiently strong its needs for techni- 
eal and and general knowledge of certain types, particularly of a fundamental ue 


“nature, educators will adjust their programs to conform and more students — 


a is in the field of research. ® Those engineering ar areas which have grown 
the most rapidly and which attract the greater numbers and higher quality - 


both staff and students are generally those which the most 


and Management”. This may be followed by a 3- credit elective course also 


made in practice of the things which he teaches. Engineering students reflect a 


— 
some interesting possibilities. The curriculum has been changed irom a 
. > i series of option programs to a core curriculum (courses taken by all students : 
_in Civil Engineering) with technical and non-technical elective courses. 
‘ 
— 
| 
— 
“4 
“We | 


research programs. Knowledge ‘must be attained before it tenght. 
c 4 the process of developing new knowledge is fascinating to both staff and — 
students alike. Research requires financial support. 7 This support usually 
comes from the governmental agencies and private industry most —— con- 


cerned with the problems at hand. The opportunities for research in con- — 
struction are unlimited. 


An 


Organized ‘substantial financial support ona continu- 
ing basis will activate promising research programs in many engineering» 


schools. And construction engineering education will ill progress along = 
these research p programs. 


developing construction engineering education pr programs both educators 
_ and the construction | industry must recognize that the formal education re- 7 
_ ceived in college is only a small portion of the total education that a person > 
must acquire over a period of years to be a successful construction man. De- 
cisions must be carefully made as to those things which can be most success~ 
“fully learned in college and those things which can best be learned on the job. 

7 A brief but comprehensive picture of all the major parts of the construction b 

business plus fundamental training in key specialized areas is the job for the ir 

“college. The construction industry ‘must not e: expect to get men out of college 

_ who have had training in all the diversified areas involved in the construction 

business. Feur years or even five years of college time will not permit this. 

: Cooperation between engineering g educators and the construction industry y. 
should result in agreement as to what one will teach the prospective con- _ 
struction m man and | what the ¢ other will teach h him. Both must recognize that 

this is the age of science and that the maximum use of scientific a il 

the | art of construction is essential. 
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ENGINEERING EDUCATION AND INDUSTRY: 
MODERN TRENDS IN CONSTRUCTION ENGINEERING EDUCATION2 


Discussions by’ William Hersaleder and Henry G. ‘Howard 


= 


of the trend | in 1 engineering education towards awarding a a poco degree in in 
engineering science based on a greater concentration in fundamentals are 
astounding in their import. - This program if carried out to > its | logical end 
would graduate students who after five years would have great difficulty enter- 
ing design or construction without additional years spent acquiring some of — -: 
the basic civil engineering tools which are now acquired in four or five year: a 
- Unfortunately, Professor Schiffman does not | give sufficient details of — 
_ projected general engineering curriculum, nor of its justification. One may > 
gather however from his emphasis on “fundamentals” and the abandonment of 
“how to” or “hardware” courses that he would eliminate not only ‘ construction 
methods courses but to be consistent the greatest portion of such “how to” 
courses as surveying, drafting, highway engineering a and even steel and ia 
— sence design courses because in fact these design courses consist of “how 
to” compute stresses and select members in accordance with code re- — 7 
“at If this be a correct ieheaenitaititens of the trend, then this represents a 2 defi- ' 
nite swing away from the traditional college role of preparing the student for __ 
easy entry into civil engineering a after five years and the construction industry — 
and consulting offices had better p prepare themselves for this -condition. = ~~ 
On the other hand, if Professor Schiffman does not intend to abandon the a 
usual design courses but only resist the entry of construction courses, then he © ; 
fails, as unfortunately m many engineering educators fail, to appreciate the defi- 
nite need for the inclusion of construction principles in civil engineering edu- 
cation. The present exclusion is as logical as a medical education which ate _ 
teaches diagnosis but not cure. 3 In 1 objecting to the inclusion of construction © | 
education, Professor Schiffman states that construction is not a theoretical “4 
"science. - But neither are structural or hydraulic design. | But both design and a 
_ sound construction do require logical processes and the application of pure 
science. | Furthermore design and construction are two phases of the act of Pia 
: Creating a structure. Both phases are interdependent a: as it is not possible to — 
design economically without a knowledge of construction. 
Professor Schiffman further argues against the inclusion of construction 
_ training by stating that no four or five year course can “supply ‘sufficiently all 
factual knowledge necessary for absolute competence” in the areas: 


counting and others. 's. No one one expects f full ‘competence. . Not ev even the design 
Proc. Paper 1956 , February, 1959, by Robert Schiffman. 
Engr. -, Superior Concrete . Accessories New York rk, N. ¥ | 
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offices expect full competence in structural from the graduate. “What 
= contractor or consultant desires from the graduate is an appreciation of 
the methods required to solve a specific problem, be it design or construction. 
‘3 * a Professor Schiffman also states that a course in construction would be “a 
long look back”. _ That should be no criticism. We learn from what has been y 
Boned e before, and most new developments in engineering as well as in the — 


— are basically refinements or syntheses of what has come before. _ 
: iItis true that some of the existing construction courses are less than in- 


in 


; spiring. Too many such courses are akin to ya stroll through an . exhibit hall 
filled with pieces of construction equipment. There isa realneed for _ 
Sem principles of construction and preparing courses and texts 

; which are more than mere compilations of manufacturer’s s design | charts. ¥ But 


willcome intime, 


Construction principles should preferably be taught in two parts: One part, 
which deals with the methods and the reasons structures are assembled in ‘the 
way they are, should be included in the usual design courses to indicate how 
‘product standardization, methods of assembly and fabrication and available 
equipment determine the number and size of units which go to make up a = 
The secon . This is especially important in the design of precast concrete. > 
The second part would consist of specific courses in construction adminis- 
_ tration and construction plant design and selection. These courses could be 
. 7 handled as electives and would be susceptible to increasing refinement for 
Pi. the end of this paper, Professor Schiffman at least recognizes the need 
r some sort of pre-job construction training. | mn recommends a “loop” 
— administered by the professional societies. It would be interesting to 
4 get an opinion on the feasibility of this plan from aes of the societies, but | 
: it is this writer’s opinion that such a program would be too much of a burden 
for the society to administer at present. There is certainly an excellent = 
challenge for ‘task committees of the societies to systematize construction / 
Principles in a form similar to the outstanding ASCE publication, -“Con- 
4 struction Cost Control”, but the teaching of construction principles must re-_ 
vert back to the colleges which have been traditionally the best meeting place — 
of the dedicated tutor and the disinterested 


HENRY G. F. ASCE. —The question of construction engineering 
education is growing in importance to the construction industry daily. 
Mr. Schiffman’s ideas with regard to courses in construction subjects as a 
_ part of the civil engineering curriculum should have serious consideration. ci 
The adoption of the “loop” course program by the construction industry sho should - _ 
og _ The rapid development taking place in the engineering profession today is _ 
7 ; equally reflected in the construction industry and the need for professional al 
engineering in construction has been rapidly increasing in recent years. . This. 
fact is brought out constantly on the front cover of our professional society ; 
magazine “Civil Engineering” by the ae used thereon, “The a: of : 
_ No one can refute the inestimable value of an staitiabieaaboniitinds wet we 
will think back to our from ist that all will — 
rig 
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DISCUS USSION 


degree. in engineering was not the answer to our being a 
professional engineer. Practical experience to go along with the ecucation — 
was necessary then, is now and always will be. el. 
Whether the young engineer er graduate ° wants to go into construction, design, ; 
ow eventually management, the value to him of practical experience both in 
construction in the field and design, including detailing and drafting in oe 


* office, can not be overstressed. 


Ja _ From the writer’s own experience, the employment of engineering students = 
during their summer vacations while in college. either in the field on con- “ne 


j struction or in the office on drafting and detailing can be made > valuable ex ex- 7. 
perience to them. _ The difficulty which engineering students seem to have in 


definite program along this line, it is believed the time necessary after gradu- 


ation for training before > the graduate is ready to take on n responsibility could — 


Bas _ Another program relating to this subject | which might well be given more | 
by the construction industry is the institution of the cooperative 
course plan which is now used by some industries. In this way, by alternating —  - 
‘periods: of education with periods of work in construction, the length of time 
- needed after actual graduation to complete the “loop” course proposed by y the 
- author or to otherwise prepare the young engineer graduate for taking on re- 
_Sponsiilty might be shortened by several months ail a year or more. 


Es from affording such employment. By some planning and supervision ofa — 
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ENGINEERING | EDUCATION AND THE CONSTRUCTION INDUSTRY: 
THE ENGINEERING PROFESSION IN CONSTRUCTION? 


‘Discussion | by Robert F. - Borg” 


_ ROBERT F. BORG,! F. ASCE.—Mr. Corbetta has added fresh air on ie 
subject which has long been in need of airing. _ Particularly cogent are his aes S 


r 
ae not only designing but construction his own creations. hee we: 
_ This field has been developed in this country up to this point only to a sie. 
“lin mited degree and in the most part has been a to industrial and factory 
onstruction of a repetitive or simplified nature. 
_ There is no reason why the economies which are realized by the combi- F 
nation “package” of design and construction cannot be applied to a great many 
‘more fields than is presently being done. 
Bl. The writer’s own firm has had a modest amount of experience with this 
field and can report overwhelming success both from the point of view of a 
client satisfaction and economy. This firm constructed as well as designed : a 
college gymnasium under a “package plan” where the resulting savings helped 
_ to reduce the cost by approximately one third to one half of what a convention- 


“4 al school gymnasium costs in this area. 


to ‘construction as as one e package which e even included. aid in n the financing. a 
The King’s College Gymnasium Auditorium, most of it 20 feet in clear — 


interior height cost only 29.5¢ per cubic foot or $7.46 per square foot of area, 

including architectural and filing fees. 
= These unit prices are far below any costs recorded in this area for similar — 

facilities. company designed the building with construction cost as the 

prime consideration and economies were realized by the owner through such 

cost savers as prefabricated wood truss roof construction, concrete block ex- 

terior walls and the use of sturdy but inexpensive materials. 

a _ Low maintenance and high quality were still assured, however by using — 


such quality items as first grade maple flooring and low cost oil fired hot air 


While this method mat may not be feasible for schools which are e erected with 7 _ 
‘public funds where the state education department rules require public com- - 
petitive bidding, it nevertheless, could be used very extensively by privately 
_ owned schools or parochial schools. 


As to the professional conduct of those concerned with the design it is _ 
7 pointed out that on the particular job cited above, there was a registered — 
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September 1959 
oo architect retained by the firm 
Bs plans. . This architect was able to act in accordance with the | strictest | 
standards of ethical professional conduct and in no way were any of his de- = 
8 cisions influenced by any factors other than good design, ae - 
Mr. Corbetta is to be congratulated for bringing this subject to the fore - 
; a <— at this time and it is hoped by the writer that an open-minded attiinde 
towards ais of will be by the profession. 
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_ ENGINE ERING EDUCATION AND THE CONSTRUCTION INDUSTRY: _ 
AMPUS TO CONSTRUCTION@ 


Discussion by Henry G. ‘Howard 


HENRY HOWARD, F. ASCE. —Mr. “Letoile’ s statement of the 
f 


most educators to giving practical construction courses in our engineering 
colleges deserves serious consideration. It is believed that, by the proper _ 
approach, if the construction industry will keep pushing for such programs, | 
they will eventually obtain some degree of success. 
_ Howeve er, and the writer believes that Mr. Letoile will a agree, there can be : 
substitute offered by college courses which can take the place 


The construction training program paper by Mr. . Letoile is 
ex 


cellent. The engineering student, who takes his education at all anenay 
will have three or, in some cases, four summer vacations during his college — 


career. Here is the opportunity for the student to gain nine o or twelve months 


_ of this experience before he graduates and many if not all such young men 


would welcome the opportunity if they could secure ‘it, and the shorter time i 
required for this training aft ; after graduation v would be an adv antage to the con-— 


struction industry, 


Of course, there i is the argu argument that upon graduation the young engineer be 


might accept employment with some other organization and his summers of — 
training would be lost to the firm he worked with during these summer 
vacations. On the other hand, who can tell what aia associations for both © 


and contractor might be formed? 
writer believes that, with an attractive and program, 


of these summer employees would return for permanent employment upon 


4 It is believed that such opportunities for engineering students should at 


be given some consideration and the indu 
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a. ~Proc. Paper 1958, February, 1959, by H. A. Letoile. 
= Chf. Bridge Engr., Southern Div., Michael Baker, Miss. 
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EDUCATION. AND THE CONSTRUCTION INDUSTF RY: 
@ 


THEODORE B. APPEL, Jr., F. ASCE.. The authors. have given a . splendid 
analysis ofa situation which has come upon us in a gradual fashion so that, -_ 

unfortunately, as of now many of us ‘refuse to ) acknowledge its existence. The 


writer refers to the pong of enginesring colleges to provide means for 


struction industry. The autnors point out the opposition which exists to the 
“stud of wholeheartedly including qualified construction men among Civil er engi- 
neers and the difficulties of enlisting support from contractors for research 
by the colleges inthe construction field. 
A little: over 100 years" ago Cc: civil engineers were pre- -eminent in t the field of - 
Up. 
_ engineering. . Since then one group after another has seen fit to dissociate 
- themselves from ASCE and to establish new professions and societies. One 7 
cannot avoid wondering whether or not much of this has come about because —_ : 
_ some of our predecessors lacked vision. Will we witness yet another division? 
_ The engineering colleges can help prevent this were they to provide adequate 
“their departments of civil engineering where it ‘undoubtedly belongs. iad 
a. In their paper the authors mention the reluctance of engineering educators — 4 
f “to provide | training in the ‘practical and business side of engineering”. he 
the writer’s opinion this is extremely regrettable. Instruction in the basic 
sciences, the humanities and in professional subjects we must have, but 7 is 
not all. . Witness tl the training given to dental and medical students while in 
college. Compare the medical school graduate as he approaches his 
ship with autopsies and clinical service behind him and the engineering = 
with little or or no “hardware” or business courses: when he arrives on his first di : 
a construction job. Admittedly it is 7 or 8 years college against 4. The cc con 
_ clusion could be that Stanford’s 5th year is a step in the right direction. = 
‘The fundamental function of colleges is to teach. . Iti is their obligation to 
their alumni, to the voters if they are tax supported, and to society as a whole _ 
to teach those things which will fit our young men and young women for the — : 
_ profession or occupation of their choosing. It would appear that this funda- 
- mental obligation is being overlooked. There should be no questionas to 
; whether the engineering college or the contractor should do the job. It is pre- 
_ sumptious for those of us who are not educators to think we can do a better job 


_ than they. Education is their specialty, their main activity, not a side line. 


a. Proc. Paper 1959, February, 1959, by C. H. Oglesby and John Fondahl. 


‘Engr. The C. S. Johnson Co., Ill. 
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_ The | writer wishes that | the authors had been more specific as to the type of 


‘field 0 of construction. There i is ; much ‘research which needs to be done but _ coo 
A which is not suitable for engineering college staffs to undertake. The niet 7 
7 of securing proper research contracts is one f for which there appears to be no 
. _ easy solution. It is not likely that contractors will rush forward to fill the ie 
vacuum. It may be that the colleges will have to bide their time, to establish 
_ their competence to teach construction and to educate the contractors on the 


benefits to all of suitable research programs. In this respect the colleges 
may have to “lift themselves up by their own boot straps”, 


Contractors could materially education ion for the industry 


PAUL F. ‘KEIM, ASCE.- Professors Oglesby Fondahl are right in 
_ tractors’ organizations are ' “equal ; in difficulties if not more e difficult than — 

those of the ae engineers who developed the original plans for the project”. 


- ealls for skills from every area of the Civil Engineers education, including 
structures, hydraulics, soil mechanics, highways, electrical engineering 2 and 
If the above is so, then the contractors need full fledged Civil Engineers *, 
for their organizations from office to field in all areas of work and responsi- 
bility. To expect engineering graduates, however, to be able to accept re- 
7 positions in any company without a period of apprenticeship with the 
| company for which he will eventually accept this responsibility is asking too H 
- much of the men and of their colleges. | This I say without any modification — 
‘ whatsoever as to the time the graduates have been in college or to the cur- | 
- riculum pursued. | The college can give the education in principles and in de- 
tail, if there is time, - covering the construction business but, in my judgment, , 
the best, if not the only, contribution the civil engineering departments can 
make to the construction industry is to educate civil engineers. de 
- Certainly the construction industry y offers a feeling « of permanence and be- 
‘longing, it has financial incentives, and in it there is a wide variety of 
problems requiring every phase of education, so why not educate the students 
in universities and train them in industry. So much is said about what civil _ 
engineering can do for construction and many things have been suggested that | 
a can do for tl the universities and colleges: and many of the latter 
are important. They are are important but only corollary to the fundamental thing 
_ which industry can do, namely, accept asa legitimate cost of doing business ra 
- = apprenticeship period, the training phase, or whatever | else you wish to ue 
7 te call that period after graduation in which we must learn the ways of « our r chosen 
company before production commensurate with the potential is possible. 
a “tee but my experience has n not confirmed that it c can n be shortened by -extend- 
Pi ° ed schooling, that is, if you wish to have leaders rather than technicians. _ 
This leads me to the point where I wish to confute and reverse the following — 
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Prof. of Civ. Eng., Univ. of Calif., Berkeley, Calif. 
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ore than it loses by s its ties with ‘This may 
true but in this day of extreme competition for men the construction industry 
- lose much more than civil engineering if it does not recognize civil engi- 


42 40 


neering for its intrinsic value to the industry. | 
- Subject matter is important, but I repeat that universities are not the place . 
ae to train men specifically for any job or for an industry or segment thereof. 
7 I do not mean that any area shall be igneced but there is only time to paint the 
broad picture in principles of action, not in any single detail of the picture. 
At the University of California, Berkeley, there is a chance for interested 
_ students to take many courses in business administration and economics which 
give them an idea of the business and management and money world. At the 
same time all civil engineers take courses in engineering economy and in er 
contracts and specifications. Many others than those required to do so take a 
~course in construction engineering, which gives them a conception of selection 
of material, and equipment, the principles of manage- 


within constructic we are well on our this integration of civil 


- HENRY G. HOWARD, 1 F.. ASCE. —The writer r heartily agrees with Messrs. 


problems and what each can contribute toward solving these needs and — 7 
_ problems. _ With such a purpose in mind it is believed that these two parties 
_ The writer cannot agree with the construction executive that if research 
2 to be carried out, it should be supported by the government. The ee 


“spirit and determination to learn and understand each others needs al 


Bees is now overloaded with functions which are not related to government 
a with a tax load on the population that is approaching the unbearable. Even m 
the present tax load, we Can not pay off our national debt. ‘It is, therefore, 
7 the writer’s ‘conviction that such a program ‘should not be added to the go govern- , 
It also seems to the writer that the discount or refusal to give credit for _ 
_ experience gained in the construction field toward professional registration is 
_ taking an excessively narrow view of professional engineering. It is not the © 
intent to in any way give the impression that the requirements for registration © a 
as a professional engineer r should be made more lenient, but it is ; firmly be- ; 
lieved that construction experience should be given due consideration. It ——_ 
the bereqguend of the writer, in h agreement with the e authors of this paper, that Dae 


it be possible 
¥ = might have been averted if there had been registered professional oe 
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these days 1s of rapid new procedures and m methods: 
& of construction, with ultimate e design and limit design and all the rest, 
seems as though the “mere execution” of the designers work | requires the © 
services of a professional engineer v who understands the design phase as 3 well 
a Several states now require contractors to be licensed in order to 9do j 
business in their state. Perhaps it might not be out of line that these con- -! 
_ tractors be required to have in their employ registered professional engineers 
for the execution of certain appropriate phases of their work. ee ere — 
Taken all together, the writer can still see the possibility for much im- a 
provement in relations: between the | construction engi- 
neers, and our engineering schools. 
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